The pericardium and cardiac transmural filling pressure in the fetal sheep.
Fetal pericardial physiology may be important for understanding normal and abnormal circulatory states. Right atrial, pericardial, thoracic, and amniotic fluid pressures were measured simultaneously in chronically-instrumented, near-term fetal sheep. Fourteen experiments were performed in 8 fetuses 4-21 days after surgery. The pressure gradient from the right atrium to the amniotic fluid and its components (transatrial, transpericardial and transthoracic pressures) were measured during control and with rapid infusion and withdrawal of blood. Under control conditions, right atrial minus amniotic pressure was 3.2 +/- 1.8 (SD) torr, right atrial minus pericardial pressure 2.5 +/- 1.7, pericardial minus thoracic pressure 0.6 +/- 0.7, and thoracic minus amniotic pressure 0.1 +/- 1.4. At right atrial pressures above control, pericardial minus thoracic pressure rose linearly with right atrial minus thoracic pressure. The average regression coefficient was 0.50 with an intercept of -1.5 torr. Administration of dextran-saline solution (121% of estimated blood volume) over 2-4 hs in 10 experiments did not reduce the pericardial minus thoracic to right atrial minus thoracic pressure relationship. Fluid added to the pericardium of three lambs progressively shifted the pericardial minus thoracic to right atrial minus thoracic pressure relationship up and to the left. The pericardial minus thoracic to right atrial minus thoracic pressure relationship was unaffected by fetal growth. Thus, the fetal pericardium affects cardiac filling pressures. The affect of the pericardium is increased markedly by pericardial liquid but is unchanged during growth.